Introduction
Today, world trade is more dependent on air cargo services than ever before. Several factors have contributed to this situation. First, firms aiming to reduce inventory costs and to adopt just-in-time production philosophy have been using air cargo logistics as a way of transporting their products in the fastest and most reliable way. Second, in the markets where products' life spans are short, air cargo is the fastest way to place the products to respond to customers' needs and preferences. Third, its declining costs as a result of liberalization and technological progress make air cargo logistics more appealing. And last, as firms shift their production facilities abroad where lower labor costs create a competitive advantage, they rely more on air cargo logistics.
As air cargo services provide fast and reliable logistics opportunities, businesses located at areas with access to an air cargo network are more likely to grow due to their reduced logistics costs. As a result, areas having access to an air cargo network will have a competitive advantage over the ones lacking such accessibility, and it is most likely that the availability of air cargo services will enable regions to create more employment, especially those having industries and occupations more dependent on such services.
The literature consists of the studies on air passenger traffic's impact on economic development, which was mostly proxied by the generated employment [Irwin and Kasarda, 1991; Goetz, 1992; Hewings et al., 1997; Debbage, 1999; Button et al., 1999; Button and Taylor, 2000; Debbage and Delk, 2001; Hakfoort et al., 2001; Brueckner, 2003; Warren, 2008; Alkaabi and Debbage, 2007; Green, 2007; Rasker et al., 2009; Button et al., 2010] . However, the number of studies on the linkage between air cargo traffic and local employment remains limited. Kasarda (1991) noted that, based on analysis of University of North Carolina Business School's Center for Manufacturing Excellence, the proposed global air cargo-industrial complex in North Carolina could create 30,000 direct manufacturing jobs. Oster et al. (1997) estimated that a 1 unit increase in transportation employment, employment at Federal Express in this case, created 2.75 new jobs in Memphis, 2.93 new jobs in Louisville, 3.53 new jobs in Cincinnati, and 0.07 new jobs in Indianapolis. Bowen et al. (2002) analyzed the linkage between air cargo services and development of manufacturing plants at Subic Bay, Philippines, and they underlined that the availability of air cargo express services attracted new production plants in the Subic Bay region. Kasarda and Green (2005) revealed that air cargo was related to both gross domestic product (GDP) and GDP per capita and showed that it was possible to estimate with high accuracy both GDP and GDP per capita using air cargo figures. In their study on northern Nevada, Adrangi et al. (2007) documented a strong relation between air cargo shipments at Reno-Tahoe International Airport and the employment in manufacturing, wholesale trade, and retail sectors in the Reno metropolitan statistical area but their results failed to prove a similar relation between air cargo traffic and employment in the finance industry. Using Taiwanese data for the period 1974 -2006 , Chang and Chang (2009 found that a bi-directional causality between economic growth and air cargo expansion existed. This paper tries to define the effect of air cargo traffic on the local employment in terms of industries and occupations by using econometric models. To overcome the problem of causality between air cargo traffic and local employment levels, this study employed twostage least-squares (2SLS) estimation. The most significant advantage of this study is that it includes so many occupations and industries through which a wide range of analyses and interpretations can be made. Comparable studies focus on specific sectors (such as manufacturing, wholesale trade, retail and finance, insurance and real estate) or focus on macroeconomic parameters (such as GDP, per capita GDP, and economic growth). In contrast, this paper is able to identify and analyze 16 different groups of occupations and industries, which provides us a large room for conclusions. The results of 2SLS estimations show that air cargo traffic fosters employment in finance, insurance, real estate and business services and increases the total number of (i) administrative and managerial workers and (ii) clerical and related workers. Meanwhile it tends to reduce employment in agriculture, hunting, forestry and fishing activities and the total number of agricultural, animal husbandry, forestry workers, fishermen and hunters. The following section briefly summarizes the current condition of Turkish air cargo industry. Section 3 describes the methodology of the analysis and the data used. Section 4 discusses the results of the analysis. The conclusion includes the summary of the results, the limitations of the study, and the policy implications.
Turkish air cargo industry at a glance
As the global trends suggest, the acceleration of Turkish air cargo traffic is higher than that of Turkish GDP. From 1995 to 2010, Turkish air cargo traffic grew about 8.8% annually while GDP of Turkey increased 3.7% annually during the same period (Figure 1) 
Methodology and data
Air cargo traffic can increase local jobs and local economic activities can stimulate air cargo volume. This chicken-and-egg problem makes econometric estimation of this ambiguous relationship challenging. To overcome this problem of causality, following a methodology similar to that of Brueckner (2003) , this study implemented a 2-stage least squares (2SLS) estimation. We used two instruments namely proximity and hub. The suitability of use of proximity as an instrument is rather more unquestionable. The proximity of a province to the closest province having an operating airport with scheduled air service will naturally affect its air cargo traffic and it is very unlikely that the proximity of a province is correlated with the error term of the first stage estimation. Hub, as an instrument, also satisfies the requirement that it should be a determinant of air cargo traffic. However, the use of hub as an instrument is questionable according to Brueckner (2003) 2 The author has checked for multicollinearity using Variance Inflation Factor (VIF) scores. For the four independent variables, the highest VIF score is 5.80 and the average VIF score is 3.93. To overcome a possible problem of heteroscedasticity, robust standard errors are used in the regression estimations.
3 The model assumes that provincial borders limit the airports' catchment areas and no passenger leakage exists between the airports of two neighbor provinces.
where  Air cargo traffic = the five year average of annual total (domestic + international) air cargo traffic handled, in tons, within the airports of each province for the period 1996-2000.
 Hub = an instrumental dummy variable and equal to 1 for provinces having hub airports (Istanbul and Ankara) in year 2000.
 Proximity = an instrumental variable and equal to the distance, in kilometers, to the closest province having an operating airport with scheduled air service.
 Local employment = the employment figure as of 2000 in each province, which had an airport with air cargo traffic for at least one year during the 5-year period between 1996 and 2000, in terms of one of the 9 industry and 7 occupation classifications.
 Population = the total population at each province in 2000.
 Laborforce = the percentage of the population between 15 and 64 years old for year 2000.
 Education = the percentage of the population over age 25 with a university degree at each province for year 2000.
 Underdevelopment = a dummy variable and equal to 1 if the province is classified as "Priority Regions for Development" by the government as of 2000 4 .
The best way to set up a linkage between the air cargo traffic and regional employment may be the one which employs the value of air cargo as a proxy for air cargo traffic so that the economic effect of air cargo services can best be analyzed. However, since the statistics of the monetary value of air cargo carried are not available; the weight of air cargo is used as a proxy for the monetary value of the air cargo. Apparently, the weight of air cargo is not the most ideal proxy for the economic value of the air cargo and there is great variation in the values of one pound of wheat and one pound of microprocessors. But as air cargo is preferred for goods having higher value-to-weight ratios, using the weight of the goods carried through air cargo may still work to test the economic contribution of air cargo services. 4 Turkish governments use GDP per capita as the major determinant in classifying Priority Regions for Development. As of 2000, 37 provinces out of 81 were classified as Priority Regions for Development. The average GDP per capita of provinces classified as Priority Regions for Development was $1,610.4 while that of those not classified was $3,014.9 and the difference in these two figures are significant at 1% level. 
Empirical results
The regression results for the first stage of 2SLS estimation (R 2 = 0.482) are as follows:
Air cargo traffic = 4.419hub + 0.009proximity + 3.145
where air cargo traffic figures are in natural logs and the t-statistics (respectively 3.91***; 1.76* and 2.76**) are based on robust standard errors. The *, ** and *** stand for significance levels at 1%, 5%, and 10%, respectively. Table 3 and Table 4 present the results of 2SLS estimations for the effect of air cargo traffic on employment in individual industries and occupations, respectively. According to Table 3 , a 1% increase in air cargo traffic leads to 0.05% increase in the employment in finance, insurance, real estate, and business services (FINAN) while such an increase in air cargo traffic reduces employment in agriculture, hunting, forestry and fishing (AGR) by 0.119%. The results reported in Table 4 reveal that a when air cargo traffic increases by 1%, the total number of administrative and managerial workers (ADM) increases by 0.067% and the total number clerical and related workers (CLE) increases by 0.034% while the same increase in air cargo traffic tends to reduce agricultural, animal husbandry, forestry workers, fishermen and hunters (AGRICU) by 0.117%.
To put it in a more concrete way, take a hypothetical province (let us call it median province) having the median values of the dependent and independent variables. it significantly decreases agricultural employment, both in terms of industry (AGR) and occupation (AGRICU). After a 10% increase in Air cargo traffic, the net change in total employment will be around -2,579 in terms of industries and -2,507 in terms of occupations.
One major implication of the findings presented in Table 3 and Table 4 is that air cargo traffic fosters employment in many industries and occupations including a high-paid and high valueadded occupation like administrative and managerial workers (ADM), implying that air cargo services help attract qualified human resources 11 . Another striking result of the regression analysis is the negative relation between air cargo traffic and agricultural jobs in terms of both agriculture industry (AGR) and agricultural occupations (AGRICU). One possible explanation of this finding may be the disguised unemployment concentrated in agricultural activities. Limited alternative employment opportunities and the below-average educational and skill levels of the human resources at the rural regions stimulate excessive employment at the family-owned agricultural enterprises. With the increase in air cargo traffic, which is a proxy of the development of economic activities that mean more and alternative (and most probably betterpaid) jobs, the disguised unemployment in agricultural occupations is expected to shift to other better-paid jobs. Table 3 and 4 also include interesting findings about the control variables used in the estimations.
As one can easily expect, population had positive coefficients, statistically significant at 1%
level, in all of the 16 regressions but the one for MINING proving that the population of a province is the major factor determining the employment level at that province. Similarly, again in parallel with the previous expectation, Laborforce, which is a proxy for the percentage of the population able to work, has positive and statistically significant coefficients in 6 of the 9 estimations for industries (Table 3 ) and in 5 of the 7 estimations for occupations (Table 4) . employment in these industries and occupations tend to decrease at underdeveloped provinces.
On the other hand, Table 3 and 4 also show that being an underdeveloped province increases employment in AGR, SCI, and AGRICU. A comment then can be made, which is similar to that of the linkage between air cargo traffic and employment in both AGR and AGRICU, on these results. It is believed that low-income provinces may more depend on agriculture industry which is generally associated with low-income and unqualified employment. However, this study fails to explain why being an underdeveloped province increases employment in SCI.
Conclusion
This paper attempts to determine the linkage between air cargo traffic and its possible effects on local employment in Turkey in terms of industries and occupations. The limited number of observations may limit the possibility for making policy implications. However, the boom in the Turkish air transport industry within the last decade increased the number of provinces having air cargo traffic to 38 in 2011. Using the data from a higher number of airports and those data that will be gathered through upcoming census, more conclusive implications can be derived. The findings here suggest that air cargo traffic fosters local employment in finance, insurance, real estate and business services (FINAN), number of administrative and managerial workers (ADM) and the total number clerical and related workers (CLE) while it tends to reduce employment in agriculture, hunting, forestry and fishing (AGR) and the total number of non-agricultural production and related workers, transport equipment operators, and laborers (AGRICU).
Policy implications are important. Given the stimulus effect of air cargo traffic on value-added and well-paid occupations and industries, governments should take measures to improve it. First, capacity constraints should be improved by adding new capacity where needed, especially at the hub airports. The proposed new air cargo terminal at Istanbul Ataturk International Airport, which handled almost 85% of all Turkish air cargo traffic in 2011, will increase the air cargo handling capacity enormously and help enhance quicker logistic services. GDSAA has been authorized to launch the project through the Build-Operate-Transfer scheme and pre-tender studies have been continuing since 2009. Second, ongoing airport master plan studies tendered by GDSAA should include planning for future air cargo facilities and necessary land should be allocated to air cargo facilities, especially at those airports facing difficulties with finding additional land adjacent to airport sites. In addition, subsidized rates for the rental of land and warehouse space may be offered to private air cargo companies at small airports where profitable operations are hard to achieve due to low air cargo volumes. This is quite important considering how air cargo traffic can be essential in creating additional employment in small provinces where new employment opportunities are limited. Third, multimodal transportation infrastructure should be enhanced so that airports can be well connected with the rest of the transportation network that will in turn enable more effective and efficient intermodal freight transportation.
Last but not least, custom services should be improved and new custom directorates should be established at airports lacking them to speed up the logistics processes and to enable air cargo shipments through direct international flights without the need for a connecting flight to an airport with custom facilities.
The other side of the medal, however, includes a significant reduction in agricultural employment, both in terms of industry (AGR) and occupation (AGRICU). According to the analyses presented here, a 10% increase in Air cargo traffic would decrease agricultural employment around 2,619 in terms of industries (AGR) and around 2,697 in terms of occupations (AGRICU). In addition, regression results also reveal that the net employment change in the total economy is expected to be negative after an increase in Air cargo traffic and this finding, whose validity is deeply questioned, is against the general belief. The author believes that the Air cargo traffic must stimulate the overall economy and the shift of disguised employment in the agricultural activities into alternative well-paid jobs can be the underlying reason for the employment reduction in agricultural activities. The author also argues that Air cargo traffic stimulates employment in some other industry and occupation classifications as well. Since the limited number of observations makes us fail to document such an econometric relationship, further work needs to clarify this linkage using the data both of the higher number of airports and of the upcoming census. But this study is still noteworthy since it sheds light on the effect of air cargo traffic on employment in individual industries and occupations.
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